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fumarase deficiency
Fumarase deficiency is a condition that primarily affects the nervous system, especially
the brain. Affected infants may have an abnormally small head size (microcephaly),
abnormal brain structure, severe developmental delay, weak muscle tone (hypotonia),
and failure to gain weight and grow at the expected rate (failure to thrive). They
may also experience seizures. Some people with this disorder have unusual facial
features, including a prominent forehead (frontal bossing), low-set ears, a small jaw
(micrognathia), widely spaced eyes (ocular hypertelorism), and a depressed nasal
bridge. An enlarged liver and spleen (hepatosplenomegaly) may also be associated
with this disorder, as well as an excess of red blood cells (polycythemia) or deficiency of
white blood cells (leukopenia) in infancy. Affected individuals usually survive only a few
months, but a few have lived into early adulthood.

Frequency

Fumarase deficiency is a very rare disorder. Approximately 100 affected individuals
have been reported worldwide. Several were born in an isolated religious community in
the southwestern United States.

Genetic Changes

The FH gene provides instructions for making an enzyme called fumarase (also known
as fumarate hydratase). Fumarase participates in an important series of reactions
known as the citric acid cycle or Krebs cycle, which allows cells to use oxygen and
generate energy. Specifically, fumarase helps convert a molecule called fumarate to a
molecule called malate.

Mutations in the FH gene disrupt the enzyme's ability to help convert fumarate to
malate, interfering with the function of this reaction in the citric acid cycle. Impairment
of the process that generates energy for cells is particularly harmful to cells in the
developing brain, and this impairment results in the signs and symptoms of fumarase
deficiency.

Inheritance Pattern

This condition is inherited in an autosomal recessive pattern, which means both copies
of the gene in each cell have mutations. The parents of an individual with an autosomal
recessive condition each carry one copy of the mutated gene, but they typically do not
show signs and symptoms of the condition.



Other Names for This Condition

• fumarate hydratase deficiency

• fumaric aciduria

Diagnosis & Management

Genetic Testing

• Genetic Testing Registry: Fumarase deficiency
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0342770/

Other Diagnosis and Management Resources

• GeneReview: Fumarate Hydratase Deficiency
https://www.ncbi.nlm.nih.gov/books/NBK1506

General Information from MedlinePlus

• Diagnostic Tests
https://medlineplus.gov/diagnostictests.html

• Drug Therapy
https://medlineplus.gov/drugtherapy.html

• Genetic Counseling
https://medlineplus.gov/geneticcounseling.html

• Palliative Care
https://medlineplus.gov/palliativecare.html

• Surgery and Rehabilitation
https://medlineplus.gov/surgeryandrehabilitation.html

Additional Information & Resources

MedlinePlus

• Health Topic: Genetic Brain Disorders
https://medlineplus.gov/geneticbraindisorders.html

• Health Topic: Metabolic Disorders
https://medlineplus.gov/metabolicdisorders.html

Genetic and Rare Diseases Information Center

• Fumarase deficiency
https://rarediseases.info.nih.gov/diseases/6476/fumarase-deficiency
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Educational Resources

• Disease InfoSearch: Fumaric Aciduria
http://www.diseaseinfosearch.org/Fumaric+Aciduria/2963

• MalaCards: fumarase deficiency
http://www.malacards.org/card/fumarase_deficiency

• Orphanet: Fumaric aciduria
http://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=24

Patient Support and Advocacy Resources

• Children Living with Inherited Metabolic Diseases
http://www.climb.org.uk/

GeneReviews

• Fumarate Hydratase Deficiency
https://www.ncbi.nlm.nih.gov/books/NBK1506

Scientific Articles on PubMed

• PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28fumarase+deficiency%5B
TIAB%5D%29+OR+%28fumaric+aciduria%5BTIAB%5D%29+OR+%28fumarat
e+hydratase+deficiency%5BTIAB%5D%29%29+AND+english%5Bla%5D+AND
+human%5Bmh%5D+AND+%22last+3600+days%22%5Bdp%5D

OMIM

• FUMARASE DEFICIENCY
http://omim.org/entry/606812
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